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We claim: 


L 1 . A chemical processing microsystem comprising 

■ or more microreactors formed in a plurality of adjacent laminae, each of the 
four or nWe microreactors comprising a surface defining a reaction cavity having a 
volume of W more than about 3 ml for carrying out a chemical reaction of interest, an 
inlet port in fluid communication, with the reaction cavity, and an outlet port in fluid 
communicationvwith the reaction cavity, and 

a fluid distribution system for supplying one or more reactants from one or more 
external reactant soWes to the inlet port of each of the four or more microreactors and 
for discharging a reactor effluent from the outlet port of each of the four or more 
microreactors to one orlnore external effluent sinks, 

at least one of the pluralit\of laminae being a material-containing laminate that forms a 
portion of the cavity-definink surface of the four or more microreactors, the material- 
containing laminate comprising: a substrate and at least four materials arranged on the 
substrate such that they are indi^udlyr^sfdent in the reaction cavities of the four or 
more microreactors, 


. the four or more microreactors 
containing laminate prior to carrying outi 
unloading the material-containing lamina 


; accessible for load^ 
! chemical i 


; after the i 


the material- 
n of interest, and for 
ical reaction of interest. 


\ 2. The microsystem of claim 1 yfurther\;omprising a releasable seal between the 
material-containing laminate and one^r more adjacent laminae in which the 
microreactors are formed. 


3. The microsystem of claim 2 wherein the releasable seal is a gasket. 


4. The microsystem of claim 2 wherein the releasabl\seal is a graphite gasket. 


5. The microsystem of claim 1 wherein the microsystem\omprises 
a first laminate having first and second surfaces in spaced, substantially parallel 

relationship to each other, and an array of the at least four materials, 

a second laminate having a first surface in releasable contact witlNthe second 

surface of the first laminate, a second surface in spaced, substantially parallel relationship 
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• the first surface, and an array of four or more wells defined by interior edges of the 
firsrsjirface of the second laminate and by interior surfaces of the second laminate, the 
array orwells having an arrangement that corresponds to the array of at least four 
materials fckmed in the first laminate, such that taken together, the first and second 
laminates fornkan array of four or more material-containing microreactors. 


6. The chemical processing microsystem of claim 1 wherein the microsystem 
comprises 

a first laminate having first and secpad-sutfaces in spaced, substantially parallel 
1 0 relationship to each other, ahd an arn#of the at least four materials, . 

a releasable seal adjacent tife second surface of the first laminate, 
a second laminate having^ first surface adiaceify the releasable seal, a second 
surface in spaced, substantially pamlel . relationship to the first surface, and an array of 
four or more apertures defined by int^por edge^/and interior surfaces of the second' 
15 laminate, and / 

a third laminate hwing a first sumc^binded to the second^tfrface of the second 
laminate such that, taken ogether, the secpnd and third lamin#fe form a composite 
substructure comprising an array of foui/or more^ells^nned by the interior edges and 
interior surfaces of the second laminate and thos^portions of the first surface of the third 
20 laminate circumscribed by such-inferior edges, 

the array , of wells formed in the composite sulWucture having an arrangement 
that corresponds to the array of the at least four materialssof the first laminate, such that 
taken together, the first, second and third laminates form ans^rray of four or more 
material-containing microreactors. 

25 

7. . A chemical processing microsystem comprising 
four or more microreactors formed in a plurality of adjacent lanunae, each of the 

four or more microreactors comprising a surface defining a reaction caviVhaving a . 
. volume of not more than about 3 ml for carrying out a chemical reaction orinterest, an 
30 inlet port in fluid communication with the reaction cavity, and an outlet port iflfluid 
communication with the reaction cavity, and 

a fluid distribution system for supplying one or more reactants from one or friore 
external reactant sources to the inlet port of each of the four or more microreactors ancl 
for discharging a reactor effluent from the outlet port of each of the four or more 
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licroreaetors to one or more external effluent sinks, 

at least one of the plurality of laminae being a material-containing laminate that 
forms\portion of the cavity-defining surface of the four or more microreactors, the 
material-hpntaining laminate comprising a substrate and at least four materials arranged 
5 on the subsnate such that they are individually resident in the reaction cavities of the four 
or more mioro^actors, the material-containing laminate having an essential absence of 
fluid distributio^components. 

8. The microsystem of claim 7 wherein the material-containing laminate further 
10 has an essential absenc\of temperatyre-coBtjol components. 


9. The microsysteift of claim 7 wherep 
essentially of the substrate anii the at least fa 


the material-containing laminate consists 
laterials. 


15 10. The microsystem of claim 7 wh^eih the material-containing laminate consists 

: of the substrate arid the at least four materials. 


.Mas. 


20 


11. The microsystem of claim ' 
coplanar with each other. 


\erein the microreactors are substantially 


1 2. The ntocrosystem ofclaim 7 wherein tfte at least one surface of the material- 
containing laminate is in releasable contact with a surface of adjacent laminae in which 
the microreactors are formed. 


25 1 3 . The microsystem of claim 7 further comprising ^releasable seal between the 

material-containing laminate and one or more adjacent laminae^in which the 
microreactors are formed. 


14. A chemical processing microsystem comprising 
30 four or more microreactors, each of the four or more microreactdre comprising a 

surface defining a reaction cavity having a volume of not more than abour3 ml for 
- carrying out a chemical reaction of interest, an inlet port in fluid communica^on with the 
reaction cavity, and an outlet port in fluid communication with the. reaction ca^ 

a film of material on at least a portion of the surface defining the reactioriycavity 
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of each of the four or more microreactors, the material being selected from the group 
consisting of inorganic materials, metal-ligand materials and non-biological organic 
maten^s, and 

a fluid distribution system for supplying one or more reactants from one or more 
external reacHant sources to the inlet port of each of the four or more microreactors and 
for discharging^ reactor effluent from the outlet port of each of the four or more 
microreactors to \ne or more external effluent sinks. 


15. . The chemkal processing microsystem of claim 14 wherein at least four 
10 materials are individually resident as surface films in the four or more microreactors. 

16. The chemical processing microsystem of claim 14 wherein the material film 


is formed by a method selected from phy 
deposition, plasma-assisted cnfemical va; 


flcal vapor deposition, chemical vapor 
>r deposition, electrodeposition, 


15 electrochemical deposition, coating techniques, or solution-based techniques. 


17. The chemical processing>micros) 
is formed by sonxtion-based techpiqueV 


of claim 14 wherein the material film 


20 , 18. The 
is formed by so 


chemical prqcessing microsystem of claim 14 wherein the material film 
gel techniques. 


25 


19. The chemical processing microsystenrof claim 14 wherein the material film 
is prepared by a method that includes forming a filmvof a catalyst support material on at 
least a portion of the surface that can define the reaction cavity, and impregnating the 
catalyst support material with a ciatalyst or a catalyst precursor. 


20. A chemical processing microsystem comprising 

ten or more microreactors, each of the ten or more microreactors comprising a 
30 surface defining a reaction cavity having a volume of not more than about 3 ml for 

carrying out a chemical reaction, an inlet port in fluid communication with the reaction 
cavity, and an outlet port in fluid communication with the reaction cawty, and 

a fluid distribution system for supplying one or more reactants from one or more 
external , reactant sources to the inlet port of each reaction cavity and for discharging a 
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factor effluent from the outlet port of each reaction cavity, to one or more external 

; sinks, the distribution system comprising a manifold comprising one or more 
commoivports adaptable for fluid communication with one or more external reactant 
sources or one or more external reactor effluent sinks, ten or more terminal ports 
adaptable for fluid delivery to or fluid recovery from the ten or more microreactors, and a 
distribution channel providing fluid communication between the one or more common 
ports , and each of tnfe ten or more terminal ports, the ratio of the number of terminal ports 
to the number of common ports being not less than about 10:1. 


10 


15 


21. The microsystemof claim 20 comprising twenty or more microreactors 
wherein the ratio of the number of terminal pojts-tcrthe number of common ports is not 
less than about 20: 1 . 


22. The microsystem of cl&m\0 comprising 
wherein the ratio of the number 9* terminal ports 1 
less than about 30:1. 


or more micrbreactors 
number of common ports is not 


.23. The microsystem/of claim 20 compflfeing fifty or naar^microreactors wherein 
the ratio of the number of tepninal ports to £ie nim^erSfcommon ports is not less than 
20 . about 50:1. 

24. The microsystem o^Claim 20 comprising one-fiundred or more microreactors 
wherein the ratio of the number of terminal ports to the numu^f of common ports is not 
less than about 100:1. 

25 

25. The microsystem of claim 20 wherein the fluid distributioksystem comprises 
a manifold having substantially the same resistance to flow between the Vie or more 
common ports and each of the ten or more terminal ports, such that the fluid distribution 
system provides substantially the same flow through each of the ten or more 

30 microreactors. 


26. The microsystem of claim 20 comprising sixteen or more microreactors, 
wherein the fluid. distribution mahifold comprises , 

a common port adaptable for fluid communication with one or more fluid sources or 
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10 


2 n terminal ports adaptable for fluid delivery to or fluid recovery from 2 n 
miVocomponents, n being an integer not less than 4, and 

a distribution channel providing fluid communication between the common port and each 
of the Aterminal ports, the distribution channel having a hydraulic radius of not more 
than about^.S mm and comprising 2M channel sections connected with each other 
through 2 n - l\inary junctions, each of the 2 n - 1 channel sections having at least three 
access ports sersring as the common port, as a connection port for a binary junction, or as 
a terminal port. 

27. The microVstem of claim 26 wherein the 2M channel sections are linear 
channel sections. 


m 


28. The microsysterm^f claim 26 wheremlthe ten or more microreactors are 
15 arranged in a substantially yplaW array with j/laA; ir density of not less than about 1 
microreactor / cm 2 . 


29. The micro/ystem of claii\20 w^rein the ten or mor^nicroreactors are 
formed in a plurality of laminae. 


20 


30. The microsystem of claim 20 wherein the ten or more microreactors are 
formed in a plurality of laminae, m&me fluid distribution manifold is formed in at least 
one laminate other than Nhejajxiklae in which the\en or more microreactors are formed. 


25 31. The microsystem of claim 20 wherein the ctemical processing microsystem 

further comprises at least ten different candidate material^individually resident in the ten 
or more microreactors. 


32. A chemical processing microsystem comprising 
30 four or more microreactors, each of the four or more microreactors comprising a 

surface defining a reaction cavity for carrying out a chemical reaction)srtie reaction cavity 
having a volume of not more than about 3 ml and a geometry defined by>ratios of 
distances X, Y, and Z measured within the reaction cavity along three mutuaUy 
orthogonal lines having a common point of intersection at ,a midpoint of the longest line, 
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# 


^the X:Z and Y:Z ratios each ranging from about 1:2 to about 1:1, an inlet port in fluid 
communication with the reaction cavity, and an outlet port in fluid communication with 
the reaction cavity, and 

a fluid distribution system for supplying one or more reactants from one or more 
5 external reactan\sources to the inlet port of each of the four or more microreactors and 
for discharging a reactor effluent from the outlet port of each of the four or more 
microreactors to one\r more external effluent sinks. 

33. The microsystem of claim 32wherein the volume of the reaction cavity is not . 
10 more than about 1 \il 

34. The microsyst^fi o Ajaim 32 wherem y 4j/\(X:Z and Y:Z ratios each range from 
; about 2:3 to about 1:1. 


JM.I1 


M 


15 - 35. . The microsystem of claim j£ wherefy 
about 3:4 to about l/:l. 


20 


L the X:Z and Y:Z radios each range from 


36. The mijbrosystem of claim 32 wttearein AffcXtZ and Y:Z ratios are each about 


1:1. 


37. The microsystem of clahai 32 wherein the chemical processing microsystem 
further comprises at lfeastjouF-dmerent candidate mar^rials individually resident in the 
- four of more microreactors. 


25 


30 


38. A chemical processing microsystem comprising 

four, or more microreactors, each of the four or more midtoreactors comprising a 
surface defining a reaction cavity having a volume of not more thakabout 3 ml for 
carrying out a chemical reaction, the volume of at least two of the four or more 
microreactors being different, an inlet port in fluid communication withNhe reaction 
cavity, and an outlet port in fluid communication with the reaction cavity, \nd 
a fluid distribution system for supplying one or more reactants from one or i 
reactant sources to the inlet port of each reaction cavity and for discharging a ri 
effluent from the outlet port of each reaction cavity to one or more external ; 
sinks. 


external 
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39. The chemical processing microsystem of claim 3 8 wherein the volume of at 
least four of the four or more microreactors is different. 


ifca^on with the reaction cavity, the four or 
ged in a substantially planar array and having a planar 


5 40. A oiemical processing microsystem comprising 

four or more microreactors, each of the four or more microreactors comprising a 
surface defining a reaction cavity having a volume of not more than about 3 ml for 
carrying out a chemical reaction, an inlet port in fluid communication with the reaction 
cavity, and an outlet port in fluid coj 

1 p more microreactors being\ 

density of not less than aboM 5 microreactors / &n 2 , and 

a fluid distribution syatem for supplying one or more reactants from one or more 
external reactant sources to th^nlet port of eaclilreaction cavity and for discharging a 
reactor effluent from the outlet pbrt of eaclx reaction cavity to one or more external 

15 effluent sinks. 

41 . The microsystem of claimVo wfo ;rein the microreactors are arranged in a 
substantially planail array with a planar fensity of at least lO.imcroreactors / cm 2 . 


20 42. The microsystem of claim 40 wnbarein the microreactors are arranged in a 

substantially planar airay with a planar densitysof at least 25 microreactors / cm 2 .. 


25 


43. The microsystehi^f clam40 wherein tne microreactors are arranged in a 
substantially planar array with a planar density of at least 50 microreactors / cm 2 . 

44; The microsystem of claim 40 wherein the chemical processing microsystem 
further comprises at least four different candidate materials individually resident in the 
four or more microreactors. 


30 ■ 45. A chemical processing microsystem comprising 

four or more microreactors, each of the four or more microreactWs comprising a 
surface defining a reaction cavity having a volume of not more than aboub3 ml for 
carrying out a chemical reaction, an inlet port in fluid communication with the reaction 
cavity, and an outlet port. in fluid communication with the reaction cavity, 
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ailuid supply system for supplying one or more reactants from one or more 
external reactant sources to the inlet port of each reaction cavity, . 

four\r more microseparators, each of the four or more microseparators 
comprising a surface defining a separation cavity for separating at least one component 
of a reactor effluekt, an inlet port in fluid communication with the outlet port of one of 
the microreactors fok receiving the reactor effluent therefrom, and an outlet port in fluid 
communication with ti\e separation cavity for discharging the separated effluent 
therefrom, and 

a fluid discharge sVstem for discharging a reactor effluent from the outlet port of 
each separation cavity to o^p or n^efee^rn^l effluent sinks. 


A 


46. The microsystem df claim 45 wherein the chemical processing microsystem 
further comprises at lea^t four different candidate materials individually resident in the 
four or more microreactors. 


47. The microsystem of claim 45 wl 
adsorbent material that is substantiallyyselej 


rein the microseparal<Srs further comprise an 
ye to a reaction^droduct of interest. 


48 . Hie mil rosystem of claim 45 ^iierein the microseparators are formed in a 
plurality of adjaceitt laminae, at least on/of tHe laminae being an adsorbent-containing 
laminate comprising, a substrate and one or mor^adsorbent materials for adsorbing at 
least one component \f the reactor effluent, the microsystem further comprising a 
releasable seal between !W adsorbent-containing lam\ate and one or more adjacent 
laminae in which the microseparators are formed. 


49. The microsystem of claim 45 wherein the four or more microreactors are 
formed in a plurality of laminae and the four or more miarosepzhitors are formed in a 
plurality of laminae.. 


50. The microsystem of claim 45 wherein the four or more microreactors are 
formed in a plurality of adjacent laminae, at least one of the laminae beirifc a candidate 
material-containing laminate comprising a substrate and the at least four candidate 
materials at separate portions of the substrate, and the four or more microseparators are 
formed in a plurality of adjacent laminae, at least one of the laminae being an ac&oAent- 
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containing laminate comprising a substrate and one or more adsorbent materials for 
adsohjing at least one component of the reactor effluent. 

51. Ifae microsystem of claim 45 wherein the four or more microreactors are 

5 formed in a firk plurality of laminae and the four or more microseparators are formed in 
a second plurality^ laminae, the microsystem further comprising a temperature control 
block between the fir^t plurality of laminae and the second plurality of laminae. 

52. The microsysffan afclaim 45 whereiikthe four or more microreactors and the 
10 four or more microseparatore are formed in a comnfron plurality of laminae. 


15 


53 . The microsystem ofclaim 45 wherei] 
are substantially coplanar with ea&i other and \ 
are substantially copmnar with eacmpther. 


sh of the four or more microreactors 
of the four or more microseparators 


54. The miciosystem of claims 1Y7, If, 20, jSy^O-or^jwherein ^e reaction 


cavity has a volume 


of not more than abour\W30 jil. 


55. The micrbsystem of claims 1 J7, 1 4, 2$ 32, 40 or 45 wherein the reaction 
20 cavity has a volume of not more than ^oout 1 0 \x\. 


56. The microsystem of claims 1 , 7 or 1 5 whereii^he at least four materials are at 
least four different materials. 

25 57. The microsystem of claims 1 or 7 wherein the at least ftnir materials are 

selected from die group consisting of inorganic materials, metal-ligan^ materials and 
non-biological organic materials. 


58. The microsystem of claims 20, 32, 40 or 45 further comprising at Itest four 
30 different candidate materials individually resident in the reaction cavities of the ftmr or 
more microreactors, the at least four candidate materials being selected from the gro^p 
consisting of inorganic materials, metal-ligand materials and non-biological organic 
materials. 
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The microsystem of claims 1, 7, 14, 20, 32, 40 or 45, comprising one-hundred 
or mbrespnicroreactors md at least one-hundred different candidate materials 
individually resident in the reaction cavities of the one-hundred or more microreactors, 
„ the at least one-hundred candidate materials being selected from the group consisting of 
inorganic matenals, metal-ligand materials and non-biological organic materials. 


10 


15 


20 


60. . The microsystem of claims 1, 7, 14, 20, 32 or 45 wherein the microreactors 
are arranged in a substantially planar array with planar density of not less than about 1 
microreactor / cm 2 . 

61. A chemical proqespifig microsystem comprising 
two-hundred-fifty ofmore microreactors, each of the two-hundred-fifly or more 

microreactors comprising a surface defining a^eaction cavity having a volume of not 
more than about 10 |il fpr carrymg out a dnemical reaction, an inlet port, in fluid 
communication with tMe reaction\avity, apd an outlet port in fluid conWmication with 
the reaction cavity, 

at least four njiaterials indiyidiMy resident in the reactiotfcavity of separate 
microreactors, each of the materials coix^risrqg an inorggn&material, a metal-ligand or a 
non-biological orgar ic material, and 

a fluid distribution system for supplying one or more reactants from one or more 
external reactant sources to the inlet p6rt of each reaction cavity and for discharging a 
reactor effluent from tne outlet port </f each reaction cavity to one or more external 
effluent sinks. 


25 62. The microsystem of claim 6 1 wherein the reaction cavity of each of the two- 

hundred-fifty or more mic^^ 

63. The microsystem of claim 61 wherein the reaction cavity of each of the two- 
hundred-fifty or more microreactors has a volume of not more thanVbout 5 \d. 


30 


64. The microsystem of claim 61 wherein the reaction cavity ofWh of the two- 
hundred-fifty or more microreactors has a volume of not more than about fyl. 


65. The microsystem of claim 61 wherein the amount of the candidate Werial in 
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e^gh of the candidate-material containing microreactors is not more than about 5 mg. 

6o\ The microsystem of claim 6 1 wherein the amount of the candidate material in 
each of th\candidate-material containing microreactors is not more than about 1 mg. 
5 \ 

67. Thetoicrosystem of claim 61 wherein the candidate material comprises an 
inorganic materia 

68. The micn^ystem of claim 61 wherein the candidate material comprises a 
10 metal-ligand. 


69. The microsvpfei^ of claim 61 wherein the candidate material comprises a non- 
biological organic material. 

15 70. The. m/crosy stem of c^aim 6 1 1 vherein the candidatem^terial consists 


essentially of el 
material, a metal 


ents or compounds selected from the group' consisting of an inorganic 
ligand and a non-biMogic^l organicjn^ferial. 


71. The lAicrosystem of claim/6 1 Vherein the candidate material is a film of 
20 material formed on a surface of the/ eactioiNcavity. 

72. The microsystem of claim 61 compiling four-hundred or more 
microreactors. 


■ i 


25 73. The microsystem of claim 61 comprising ona^thousarid or more 

microreactors. 


30 


74. The microsystem of claim 6 1 wherein the at least fo^r materials are at least 
four different materials. 

75. The microsystem of claim 6 1 wherein at least eight differem candidate 
materials are individually resident in the reaction cavities of separate microreactors. 

76. The microsystem of claim 61 wherein at least fifty different candidate 
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aaterials are individually resident in the reaction cavities of separate microreactors. 


77\ The microsystem of claim 61 wherein at least two-hundred-fifty different 
candidate\naterials are individually resident in the reaction cavities of separate 
5 microreactor 

78. - The microsystem of claim 61 wherein different candidate materials are 
individually resideiit in the reaction cavities of at least 90% of the microreactors. 

10 79. The microsystem of claim 61 wherein the reaction cavities have a volume that 

is substantially the sama for eacl^eftEielnicroreactors. 


15 . 


80. The microsystem of claim 61 wherein^the reaction cavities have a volume that 
is different for at least two oftthe microreactors. 

81. The microsystem of ojaim 6 1 v^ierein the fluid distributicjH'system consists of 
passive microcompdnents. 


82. The microsystem 
20 system in fluid 


of claim Qi furtheneempfising an analytical detection 
communication with thfe Outlet port of one or more of the microreactors. 


83 . The microsystem of claim 6 1 wherein each of the two-hundred-fifty or more 
microreactors is accessiokjocJimding candidate\atalyst materials prior to carrying out 
the chemical reaction of interest and for unloading r^aterials after the chemical reaction 
25 of interest. 


84. The microsystem of claim 61 wherein a portion\f the reaction cavity- 
defining surface of each of the two-hundred-fifty or more microreactors is formed by a 
material-containing laminate comprising a substrate and the at le^st four materials at 

30 separate portions of the substrate. 

85. The microsystem of claim 61 wherein the microreactors are^rmed in a 
plurality of adjacent laminae. 
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s86. The microsystem of claim 61 wherein the microreactors are formed in a 
pluralftv of adjacent laminae, at least one of the laminae being a material-containing 
laminate ctanprising a substrate and the at least four materials at separate portions of the 
substrate, theSnicrosystem further comprising a releasable seal between the material- 
containing laminate and one or more adjacent laminae in which the microreactors are 
formed. 


10 


15 


20 


25 


87. The microsystW of claim 6 1 wherein the microreactors are formed in a 
plurality of adjacent laminaV at least one of the laminae being a material-containing 
laminate comprising a substrate and the at least four materials at separate portions of the 
substrate, the material-containing laipklSfeTmving an essential absence of fluid 
distribution components. 



88. The microsystenybf claim 61 wherein the microreactors are formed in a 
plurality of adjacent laminae, at least oneSpf the laminae being a material-containi 
laminate comprising a sub trate and the at feast tout materials at separate portkms of the 
substrate, the material-containing laminate h^in^ an essential absence of temperature 
control components. - 

89. The microsystein of claim 61 wherein th^vfluid distribution system comprises 
a manifold comprising at least one common port adaptable for fluid communication with 
one or more external reactant sources o^one or more external reactor effluent sinks, two- 
hundred-fifty or more terminal ports adaptable for fluid delivrcy to or fluid recovery 
from the two-hundred-fifty or more microreactors, and a distriotoion channel providing 
fluid communication between the at least one common port and each of the two-hundred- 
fifty or more terminal ports, the ratio of the number of terminal ports^o the number of 
common ports being not less than about 10:1. 


90: The microsystem of claim 89 wherein the ratio of the number of i 
30 . ports to the number of common ports is not less than 100:1. 


linal 


91. The microsystem of claim 89 wherein the ratio of the number of terminal 
ports to the number of common ports is not less than 200: 1 . 
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92. The microsystem of claim 6 1 wherein the fluid-distribution system comprises 
a fluid distribution manifold comprising a common port adaptable for fluid 
, commmucation with one or more external reactant sources or one or more external 
effluent sinks, 

5 2 n terminal ports adaptable for fluid delivery to or fluid recovery from 2 n 

microreactors, ^being an integer not less than 4, and 

a distribution channel providing fluid communication between the common port 
and each of the 2 n terminal ports, the distribution channel comprising 2 n -l channel \ 
sections connected wuh each other through 2 n -l binary junctions, each of the 2 n -l 
10 channel sections having least threeaceess ports serving as the common port, as a 
. connection port for a binaW junction, or as a terminal port. . 


93 . The microsystem 6f claim 92 wherein each of the channel sections are linear. 

15 . 94. The microsystem of clami 92 wherein n is an integer of not less than 6. 

. 95. The micros] stem of claim 92^ whireki n is an integer of not less ihm 8. 

96. The microsyWem of claim 
20 substantially planar arrajWith a planar dpnsityVof at lea^TT microreactor / cm 2 . 


97. The microsystem ofclaim 6 1 wherein tn^reaction cavity of each of the two- 
hundred-fifty or more microreactors has a geometry defined by ratios of distances X, Y, . 
and Z measured within the reaction cavity along three mutually orthogonal lines having a 

25 common point of intersection at a midpoint of the longest lin^, Z, the X:Z and Y:Z ratios 
each ranging from about 1 :2 to about 1:1. 

98. The microsystem ofclaim 97 wherein the X:Z and Y:Z ^ios each range from 
about 2:3 to about 1:1. 


30 


9,9. The microsystem ofclaim 97 wherein the X:Z and Y:Z ratios eafeji range from 
, about 3:4 to about 1:1. : 

100. The microsystem of claim 6 1 wherein the microreactors are arranged in\ 
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ibstantially planar array with a planar density of at least 1 microreactor/cm 2 . 

1 0\ The microsystem of claim 6 1 wherein the microreactors are arranged in a 
substantially planar array with a planar density of at least 5 microreactors / cm 2 . 

102. TBe microsystem of claim 6 1 wherein the microreactors are arranged in a 
substantially planar array with a planar density of at least 10 microreactors / cm 2 . 

103. The microsystem of claim 6 1 wherein the microreactors are arranged in a 
10 substantially planar Way with a planar density of at least 5 microreactors / cm 2 and the 

reaction cavity of each of the two-hundred-fifty or more microreactors has a volume of 
not more than about 1 


15 


20 


1 04. The microsystem of claim 6 1 farther comprising two-hundred-fifty or more 
microseparators, eacn of theVwo-hundn id-fifty or more microseparators comprising a 


surface defining a s 


)aration clavity for 


separating at least one component of the reactor 
effluent, an inlet pdrt in fluid communication with the outlet port of one of the 
microreactors for receiving the reaoton effluent therefrom, and an outlet port in fluid 
communication wi\h the separation c^ity^for discharging the^parated effluent 
therefrom. 


■ ■ 
105. The micros' 

an adsorbent material 



claim 104 wherein the microseparators further comprise 


25 1 06. The microsystem of claim 104 wherein the microseparators are formed in a 
plurality of adjacent laminae, at least one of the lamime being an adsorbent-containing 
laminate comprising a substrate and one or more adsorbent materials for adsorbing at 
least one component of the reactor effluent, the microsystem further comprising a 
releasable seal between the adsorbent-containing laminate anemone or more adjacent 

30 laminae in which the microseparators are formed. 


107. -The microsystem of claim 61 wherein \ 

the two-hundred-fifty or more microreactors are formed in a plurality of adjacent 
laminae and are arranged in a substantially planar array with a planar density of at least 
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10 


out 1 microreactor / cm 2 , at least one of the laminae being a material-containing 
lammate comprising a substrate and at least eight different candidate materials at separate 
portiohs of the substrate, the material-containing laminate having an essential absence of 
fluid distribution components, * ' 

the fhlid distribution system comprises a manifold comprising at least one 
common portWaptable for fluid communication with one or more external reactant 
sources or one ok more external reactor effluent sinks, two-hundred-fifty or more 
terminal ports adaptable for fluid delivery to or fluid recovery from the two-hundred-fifty 
or more micrdreactois, and a distribution channel providing fluid communication 
between the at least onte, common port and each of the two-hundred-fifty or more terminal 
ports, the ratio of the number of terminal ports to the number of common ports being not 
less than about 10:1. 


15 


108. Themicrosysten/oAplaim 107 
the material-containing laminate \*nd one or 
microreactors are forme* 


fiuj&ier comprising a releasable seal between 
ore adjacent laminae in which t 


109. The microsjjstem of claim 1 OT wherein the reactipifcavity of each of the two- 
hundred-fifty, or more microreactors has/a geometry defined by ratios of distances X, Y,. 

le reaction ca/ity alotog three mutually orthogonal lines having a 


20 and Z measured within 

common point of intersection at a midpoint of t 
each ranging from about l^tQ-about 1 : 1 . 


: longest line, Z, the X:Z and Y:Z ratios 


1 10. The microsystem of claim 107 further comprising two-hundred-fifty or more 
25 microseparators formed in a plurality of adjacent laminae, at least one of the laminae 
being an adsorbent-containing laminate comprising a substrain and one or more 
adsorbent materials for adsorbing at least one component of the^eactdr effluent, each of 
the two-hundred-fifty or more microseparators comprising a surface defining a separation 
cavity for separating at least one component of the reactor effluent, ak inlet port in fluid 
30 communication with the outlet port of one of the microreactors for receiving the reactor 
effluent therefrom, and an outlet port in fluid communication with the separation cavity 
' for discharging the separated effluent therefrom. 


111. A system for identifying and characterizing materials that enhance a chemical 
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15 


Reaction, the system comprising 

a chemical processing microsystem comprising (i) a plurality of parallel 
microxeactors for carrying out a chemical reaction of interest, (ii) a plurality of parallel 
microseparators, each of the plurality of microseparators comprising an adsorbent 
material thafcds selective for one or more reaction products of interest, and (iii) a fluid 
distribution system for supplying one or more reactants from one or more external 
reactant sources to^the plurality of microreactors, for transferring reactor effluent from 
the plurality of microteactors to the plurality of microseparators, and for discharging the 
separated effluent from\he microsegarators, 
a station for appl> 

detection agent can rea^wiui the one or more adsorbed reactiprr'products to form a 
detectable species, aria \ I V 

a detector for detecting th^deteotable spe^i 

. 112. The system of claim ll/wlWein the detection agent is a dye or colorant. 

113. The system of cteim 1 1 1 wherein the station is a spray station. 


; a detection agent to the adsorbent material such that the 


20 


114. The system of claim 1 1 1 wherein the detebtor is a parallel detector. 

115. The system of claim 1 1 1 wherein the detector is a^OCD camera. 


[/ 1 1 6. A method for providing materials to a parallel processing microsystem for 
identifying and characterizing Vaterials that enhance a chemical reaction, the method 
25 comprising 

simultaneously loading at leW four materials into four or more microreactors 
such that the materials are individuallysresident in a reaction cavity of a separate 
microreactor, each of the at least four materials comprising an inorganic material, a 
metal-ligand or a non-biological organic material, each of the four or more microreactors 
30 comprising a surface defining a reaction caviw having a volume of not more than about 3 
ml for carrying out a chemical reaction, an inleraort in fluid communication with the 
reaction cavity for supplying one or more reactantB to the reaction cavity, and an outlet 
port in fluid communication with the reaction cavit\for discharging a reactor effluent 
from the reaction cavity. - 
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117. Theimethod of claim 116 wherein at least ten materials are simultaneously 
- loaded into ten pr more microreactors. 

5 118. The method of claim 1 16 wherein at least one-hundred materials are 
simultaneously loaded into one-hundred or more microreactors. 


The method of claim 1 1 6 wherein the four or more microreactors are formed 
ty of laminae and the at least four materials are loaded into the four or more 
a material-containing laminate comprising a substrate and the at least 
at separate portions of the substrate. 


10 



1 20. \ The method of claim 116 wherein the four or more microreactors are formed 
in a plurality of laminae, the plurality of laminae including 
15 a fwst laminate comprising first and second surfaces in spaced, substantially 

parallel relationship to each other and the at least four materials, 

a secbnd laminate or laminates comprising first and second surfaces in spaced, 
- substantiallylparallel relationship with each other, and an array of four or more 
substantially ioplanar wells arranged to correspond to the arrangement of the at least four 
20 materials of thte first laminate, each of the wells having an interior surface defining an 
open-ended canity at the first surface, the method further comprising. 

engaging the second surface of the materials-containing first laminate and the 
first surface of tHe second laminate such that, taken together, the engaged laminae form 
an array of four o\ more microreactors defined by the interior surfaces of the wells and at 
25 least a portion of material-containing regions of the material-containing first laminate. 

121.. The metHbd of claim 1 20 wherein the second surface of the materials- 
containing first laminfete and the first surface of second laminate are releasably engaged. 

30 122. The methodW claim 120 wherein the second surface of the materials- 
containing first laminatA and the fii^t surface of second laminate are b 


123. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprifeing 
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15 


simultaneously loadiiig at least four materials into four or more microreactors of a 
chemical processing microsystem such that the at least four materials are individually 
resident in separate microrea stors, each of the at least four materials comprising an 
inorganic material,. a metal-ligand or a non-biological organic material, each of the four 
or more microreactors compi ising a surface defining a reaction cavity having a volume 
of not more than 3 ml, 

simultaneously supplying one or more reactants to each of the four or more 
microreactors, 

simultaneously contacting each of the at least four materials with the one or more 
reactants in the four or more r^icroreactors under reaction conditions for the reaction of 
interest, ; 

simultaneously discharging a reactor effluent from each of the four or more 
material-containing microreactors, and 

evaluating the at least four materials for catalytic activity for the chemical 
reaction of interest. 


124. The method of claim 123 wherein the amount of each of the at least four 
materials loaded into the microreactors is not more than about 5 mg. 

20 125. The method of clainJ 123 wherein the amount of each of the at least four 
materials loaded into the microreactors is not more than about 1 mg. 

126. The method of claim 1 23 wherein at least ten materials are simultaneously 
: loaded into ten or more microreactors. 

25 • ■ 

127. The method of clainJ 1 23 wherein at least one-hundred materials are , 
simultaneously loaded into one-jhundred or more microreactors. 

128. The method of claim! 1 23 wherein the at least four materials are 

30 simultaneously loaded into the four or more microreactors as an array of candidate 
materials, the array comprising ai substantially planar substrate and four or more 
materials at separate portions of the substrate. 

129. The method of claim 1 23 further comprising simultaneously unloading the 
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reactant-contacted r laterials from the microreactors in which they reside after the 


chemical reaction o 


interest. 


130. A metho< I for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 

loading at lei ist four materials into four or more microreactors formed in a 
plurality of laminae iuch that the at least four materials are individually resident in 
separate microreacto *s 3 each of the at least four materials comprising an inorganic 
material, a metal-ligz nd or a non-biological organic material, each of the four or more 
microreactors compr sing a surface defining a reaction cavity having a volume of not 
more than 3 ml, 

simultaneously supplying one or more reactants to each of the four or more 
microreactors, 

simultaneous] y contacting each of the at least four materials with the one or more 
reactants in the four or more microreactors under reaction conditions for the reaction of 
interest, . - 

simultaneous' y discharging a reactor effluent from each of the four or more ; 
material-containing microreactors, and 

: evaluating th 5 at least four materials for catalytic activity for the chemical 
reaction of interest, : 

the at least fc ur materials being loaded into the four or more microreactors 
without affecting the structural integrity of a fluid distribution system through which the 
one or more reactants are supplied to the microreactors or through which one or more 


reactor effluents are 


discharged from the microreactors. 


131. Amethoc for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 

loading at least four materials into four or more microreactors at a time t, such 
that the at least four materials are individually resident in separate microreactors, each of 
the at least four materials comprising an inorganic material, a metal-ligand or a non T 
biological organic material, each of the four or more microreactors comprising a surface 
defining a reaction ca> ity having a volume of not more than 3 ml, : . 

simultaneously supplying one or more reactants to each of the four or more 
microreactors,, 
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simultaneously contacting eaeh of the at least four materials with the one or more 
- reactants in the four or more microreactors under reaction conditions for the reaction of 
interest, 

simultaneously discharging a rector effluent from each of the four or more 
5 material-containing microreactors, and 

evaluating the at least four materkls for catalytic activity for the chemical 
reaction of interest at a time t^ the difference in time, tptj, being less than about 3 hours. 

132. The method of claim 131 where\n the difference in time, tpt^ is not more than 
10 about 1 hr. 

133. The method of claim 1 3 1 wherein \he difference in time, t,-^, is not more than 
about 30 minutes. 

15 1 34. The method of claim 1 3 1 wherein the\iifference in time, V^, is not more than 
about 15 minutes. 

135. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 

20 : loading at least ten materials into ten or more ihicroreactors such that the at least 
ten materials are individually resident in separate micrdreactors, each of the at least ten 
materials comprising an inorganic material, a metal-lig&id or a non-biological organic 
material, each of the ten or more microreactors comprising a surface defining a reaction 
cavity having a volume of not more than 3 ml, , 

25 simultaneously supplying one or more reactants to Vach of the ten or more 

microreactors, 

simultaneously contacting each of the at least ten materials with the one or more 
reactants in the ten or more microreactors under reaction conditions for the reaction of 
interest, 

30 simultaneously discharging a reactor effluent from each^of the ten or more 

material-containing microreactors, and 

evaluating the at least ten materials for catalytic activity fW the chemical reaction 
of interest, the at least ten materials being evaluated for catalytic attiyity at a throughput 
of not less than about 1 0 materials / hour. . 

■ V ' * -120- 
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136. The method of claim 1 35 whkrein the at least ten materials are evaluated for 
catalytic activity at a throughput of not less than about 100 materials / hour. 

5 137. The method of claim 135 whetein the at least ten materials are evaluated for 
catalytic activity at a throughput of not less than about 1 000 materials / hour. 

138. The method of claim 135 wherein the at least ten materials are at least ten 
different materials. 1 

10 \ 

1 39. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising \ 

loading at least four materials into fourW more microreactors such that the at 
least four materials are individually resident in separate microreactors, each of the at least 
15 four materials comprising an inorganic materialAa metal-ligand or a non-biological 

organic material, each of the four or more microreactors comprising a surface defining a 
reaction cavity having a geometry and having a volume of not more than 3 ml, 

simultaneously supplying one or more reaatants to each of the four or more 
microreactors, \ 
20 simultaneously contacting each of the at least four materials with the one or more 

reactants in the four or more microreactors, . \ 

selecting the geometry of the reaction cavity Wd controlling the reaction 
conditions in the four or more microreactors such that the reactant residence time, x reS( is 
longer than the diffusion period, x diff , for the reaction cavity, 
25 simultaneously discharging a reactor effluent from each of the four or more 

material-containing microreactors, and \ 

evaluating the at least four materials for catalytic activity for the chemical 
reaction of interest. \ 

30 1 40. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising \ 

loading at least four materials into four or more microreactors of a chemical 
processing microsystem such that the at least four materials are individually resident in 
separate microreactors, each of the at least four materials comprising an inorganic 
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material, a metal-ligand or a non-bioligical organic material, each of the four or more 
microreactors comprising a surface defining a reaction cavity having a volume of not 
more than 10 pi, 

simultaneously supplying one c r more reactants to each of the four or more 
5 microreactors, 

simultaneously contacting each of the at least four materials with the one or more 
reactants in the foiir or more microreactors, 

simultaneously discharging a reactor effluent from each of the four or more 
material-containing microreactors into separate four or more microseparators of the 
10 chemical processing microsystem, 

simultaneously separating one or Aiore components of the reactor effluents in the 
four or more microseparators, and 

evaluating the at least four material^ for catalytic activity for the chemical 
reaction of interest. 
15 : .• 

141. Themethodof claims 116, 123, 1^0, 131, 139or 140 wherein the at least four 
materials are at least four different materials. 

142. The method of claims 116, 123, 130\ 131, 139or 140 wherein thereaction 
20 cavity of each of the four or more material-containing microreactors has a volume of not 

more than about 100 jxl. 

143. The method of claims 1 16, 123, 130, lbl, 139 or 140 wherein the reaction 
cavity of ea,ch of the four or more material-containing microreactors has a volume of not 

25 more than about 10 pi. 

144. The method of claims 116, 123, 130, 13l\l39or 140 wherein thereaction 
cavity of each of the four or more material-containinaniicroreactors has a volume of not 
more than about 1 j-il. 

30 

145. A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the method comprising 

loading at least four materials into two-hundred-fiity or more microreactors such 
that the at least four materials are individually resident in separate microreactors, each of 
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the at least four materials comprising an inorganic material, a metal-ligand or a non- 
biological organic material, each of the two-hundred-fifly or more microreactors 
comprising a surface defining a reaction cavity having A volume of not more than 3 ml, 

simultaneously supplying one or more reactaips to each of the two-hundred-fifty 
or more microreactors, 

simultaneously contacting each of the at le^t four materials with the one or more 
reactants in the two-hundred-fifty or more microrpctors under reaction conditions for 
the reaction of interest, 

simultaneously discharging a reactor effluent from each of the two-hundred-fifty 
or more material-containing microreactors, anc 

evaluating the at least four materials ftp catalytic activity for the chemical 
reaction of interest. 

146. The method of claim 145 furthei/ comprising 
unloading the at least four reactant-jbontacted materials from the microreactors in- 

which they reside, and 

loading a second set of at least fo\ir materials into the four or more microreactors 
of the chemical processing microsystem such that the second set of at least four materials 
are individually resident in separate microreactors. 

147. The method of claim 146 Wherein the at least four candidate materials are 
loaded simultaneously into the four or more microreactors, and the reactant-contacted 
candidate materials are unloaded simultaneously therefrom. 

148. Tht method of claim 14b wherein the at least four materials are loaded 
sequentially into the four or more microreactors, and the reactant-contacted candidate 
materials are unloaded therefrom. / 

1 49. The method of claim fl 46 wherein one or more of the steps of loading the at 
least four candidate materials info the four or more microreactors, unloading the reactant- 
contacted candidate materials frpm the microreactors, and loading a second set of at least 
four candidate materials into thfe four or more microreactors are automated. 

1 50. The method of claim 145 wherein the one or more reactants are gaseous 
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reactant 


151. \ The method of claim 145 wherein the at least four materials are contacted- 
with the one or more reactants under a set of reaction conditions, the method further 

5 comprising controlling the reaction conditions to be substantially the same in each of the 
two-hundred-fifty or more microreactors. 

152. The method of claim 1 45 wherein the at least four candidate materials are 
contacted with the one or more reactants under a set of reaction conditions 

10 further comprising controlling the reaction conditions to be substantially the same in 

each of the two-hundred-fifty or more microreactors according to one or more control 
' . protocols selefcted from the group consisting of: 

controlling the temperature to be not less than about 100 °C and to be 

substantially tile same in at least four of the two-hundred-fifty or more microreactors, 
« 15 controlling the pressure to range from about 1. atm to about 200 bar and to be 

substantially thfe same in at least four of the two-hundred-fifty or more microreactors, 
controlling the residence time to range from about 1 psec about 1 hour and to be 

substantially thd same in at least four of the two-hundred-fifty or more microreactors, 

and 

20 controlling the reactant flow rate to be substantially the same through at least four 

of the two-hundifed-fifty or more microreactors. 

153. The nlethod of claim 145 wherein the at least four materials are contacted 
with the one or mpre reactants under a set of reaction conditions, the method further 

25 . comprising controlling the reaction conditions to be varied between at least two of the 
two-hundred-fifty pr more microreactors. 

154. Themeffliodof claim 145 wherein the at least four materials are contacted 
with the one or more reactants under a set of reaction conditions, the method further 

30 comprising controlling the reaction conditions to be varied between at least two of the 
two-hundred-fifty ormore microreactors according to one or more control protocols 
selected from the groip consisting of: 

controlling thel temperature to be varied between at least two of the two-hundred- 
fifty or more microreactors, 
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controlling the pressure.to be varied between at least two of the two-hundred-fifty 
or more microreactors, 

controlling the residence time to belvaried between at least two of the two- 
hundred-fifty or more microreactors, and 
5 controlling the reactant flow rate td be varied through at least two of the two- 

hundred-fifty or more microreactors. 

155. The method of claim 145 wheipin the candidate materials are a film of 
material formed on a surface of the reaction cavity. 

10 ••' /• • ' 

156. The method of claim 1 45 whejrein the microsystem comprises four-hundred or 

, more microreactors. . 

157. The method of claim 145 wherein the microsystem comprises one-thousand 
15 or more microreactors. . 


20; 


25 


30 


158. : The method of claim 145 whferein different candidate materials are 
individually resident in the separate readtion- cavities of at least 90% of the two-hundred- 
fifty or more microreactors. 

159. The method of claim 145 wllerein at least four materials are evaluated for 
catalytic activity according to one or mfcre analytical protocols selected from the group 
consisting of 

determining catalytic activity bjr analytical measurement of the reactor effluent, 
determining catalytic activity b y in situ analytical measurement, 
determining catalytic activity b y serial analytical measurement, 
determining catalytic activity 1 y parallel analytical measurement, and 
determining catalytic activity c >f a subset of the at least four materials by parallel 
analytical measurement. 

1 60. The method of claim 145 \ therein at least four materials are evaluated for 
catalytic activity according to one or more analytical protocols selected from the group 
consisting of ' 

determining catalytic activity bV parallel or serial gas chromatography of the 
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. reactor effluents • ■ . 

determir ing catalytic activity by separating one or more components of the 
reactor effluents and determining the presence, absence or amount of the separated one or 
more componen s, 

5 determining catalytic activity by adsorbing one or more components of at least 

four reactor effluents onto an adsorbent material, and determining the presence, absence 
or amount of adsorbed component, 

determining catalytic activity by adsorbing one or more components of at least 
four reactor effluents onto an adsorbent material, desorbing an adsorbed component, and 
10 determining the presence, absence or amount of desorbed component, and 

determining fcatalytic activity by determining the amount of a reaction product 
formed by the chemical reaction of interest. 


15 


20 


A method for identifying or optimizing catalysts for a chemical reaction of 
interest, the'testhod comprising 

loading at leSsifour materiplsrinttxfoe microreactors of tlje chemical processing 
microsystem of claims 1, 7, PbfiQ. 32, 3 S,m45or61, 

simultaneously contacting ea^biwe at least four^aterials with the one or more 


under reactic 


for the reaction of interest, 


• effluent fronfths material-containing 


reactants in the microreactors i 
simultaneously dischz 
microreactors, and 

evaluating the at least four materials for catalytic activity for the cfietoiQ<j^ 
reaction of interest. 


25 162. A method for evaluating or optimizing process conditions for a chemical 
reaction of interest, the metho<ycomprising 

simultaneously supplying one or more reactants to each of four or more 
microreactors, each of the mifcroreactors comprising a surface defining a reaction cavity 
having a volume of not more/ than about 1 0 \il for carrying out a chemical reaction, an 
30 inlet port in fluid communis ition with the reaction cavity, and an outlet port in fluid 
communication with the reajction cavity, . 

: of reaction conditions to be substantially identical in each of 


controlling; a first se 
the microreactors, 

controlling a second 


set of reaction conditions to be varied between two or more 
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Dntrolling a second.set of reaction conditions to be varied between two or more 
of the mictareactors, 

simultaneously discharging a reactor effluent from each of the four or more 
microreactors,^nd 
5 evaluating the efffect of varying the second set of reaction conditions. 


a ^ a - 


168. A manifolaSfor distributing fluids in microfluidic systems, the manifold 
comprising 

a common port adaptable for fluid communication with one or more fluid sources 
10 or sinks, 

2 n terminal ports adaprabrefor fluid delivery to or fluid recovery from 2 1 
microcomponents, n being a^integer not less than 2, and 

a distribution channel providing fluid/conlAjumcation between the common port 
and each of the 2 n terminal ports, tfte distribution channel having a hydraulic radius of 
15 not more than about 2.5 mm and coirbrisiftg 2M channel sections connected with each 
other through 2 n -l binary junctions, eafcfa If me 2 n -l channel sections havin^l€ast three 
access ports serving as the common portMs a connection port for a bipafy^ junction, or as 
/ a terminal port, the Aianifold being furti>er\haracterized by or 
selected from the gr 3up consisting of/ 
20 the 2 n -l charlnel sections ar/linear cha^jel sections, 

n is an integeV of not le^than 6, and 

the 2 n microcomi50fi^its are arranged in a si^stantially planar array with a planar 
density of not less than about 1 microcomponent / cm> 


Srmore of the features 


25 


30 


1 69. The manifold of claim 1 68 wherein (a) one of the channel sections has access 
ports serving as the common port and as connection ports foi\two binary junctions, (b) 
[2 n ' 1 -2)] of the channel sections have access ports serving as connection ports for three 
binary junctions, and (c) [2 D_1 ] of the channel sections have access^ports serving as a 
connection port for one binary junction and as two terminal ports. 

1 70. The manifold of claim 1 68 wherein the microcomponents ar%iicroreactors 
comprising a surface defining a reaction cavity having a volume of not m&e than about 3 
ml for carrying out a chemical reaction, and at least one port in fluid communication with 
the reaction cavity. 
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171. The manifold of claim 1 68 wherein the distribution channel has a 
conductance that is substantially the same for each of the flow paths between the 

^common port and each of the terminal ports. 
5 \ 

1 72. The \ianifold of claim 1 68 wherein the length of a total flowpath between the 
common port and each terminal port is the same. 

173. The manifold, of claim 1 68 wherein the change in pressure between the 
10 / common port and each tmninal port is the same. 

174. The manifold ofxlaim 168 wherein the change in pressure between the 
common port and each termiiM pprfis substantially linear. 


15 


1 75. fhje manifold oficlaim\68 whepdn n is not less than 8. 


III 


176. The manifold/ of claim 1 68 wherein n isW less^tfian 1 0. 


20 


177. The manifoL 
distribution channel are 


of claim 168 wnerSSfeach of the channel sections of the 
ibstantially cpplanarS 


1 78. A method for providing fluids to or removing fluids from a plurality of 
microcomponents, the method comprising 

simultaneously supplying a fluid to, or dischargirte a fluid from, each of 2 n 
25 microcomponents, n being an integer of not less than 2, themiid being supplied or 
discharged through the distribution manifold of claim 168. 


1 79. A microreactor for microscale chemical reactions, the n^croreactor 
comprising 

30 a surface defining a reaction cavity for carrying out a chemical reaction, the 

reaction cavity having a volume of not more than about 10 p.1 and a geometry defined by 
ratios of distances X, Y, and Z measured within the reaction cavity along three mutually 
orthogonal lines having a common point of intersection at a midpoint of the longest line, 
Z, the X:Z and Y:Z ratios each ranging from about 1 :2 to about 1:1, 
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. inlet port in fluid communication with the reaction cavity for supplying one or 
more reacutarts thereto, and 

an outletjport in fluid communication with the reaction cavity for discharging one 
or more reaction phjducts therefrom. 


180. The microreact^of claim 179 wherein the volume of the reaction- cavity is 
not more than about 1 \_ \ j ^ 1 

181. The microijeactor of clainyl^9 whereijvme X:Z and Y:Z ratios each range 
10 from about 2:3 to aboi it 1 : 1 . 

1 82. The microreaclDTof claim 1 79 whereinsjhe X:Z and Y:Z ratios each range 
from about 3 :4 to about 1:1. 


15 j/l83. The microreactor of claim 179 wherein the .XrZ'and^Z ratios areeachabout 
1:1. 
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184. A methoa for effecting a microscale chemical reaction, the method 
comprising l 

supplying oneior more reactants for a chemical reaction of interest to a 
microreactor, the micioreactor comprising a surface defining a reaction cavity having a 
volume of not more tf an about 10 for carrying out a chemical reaction, an inlet port in 
fluid communication \/ith the reaction cavity for supplying one or more reactants thereto, 
lid communication with the reaction cavity for discharging one or 
therefrom, and 

)ne or more reactants to one or more reaction products in the 


and an outlet port in fl 
25 more reaction product; 

converting the 


reaction cavity, 

the reactants re ;iding in the reaction cavity under process conditions effective for 
the chemical reaction of interest for a residence time, that is longer than the diffusion 
30 period, for the reaction cavity under such process conditions. . 


185. The method if claim 184 wherein the microreactor further. comprises a 
catalyst within the reaction cavity for catalyzing the chemical reaction of interest. 
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